DOCKET NO: 274940US0PCT 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



IN RE APPLICATION OF : 

KENICHI WAKUI : EXAMINER: HAILEY, P 

SERIAL NO: 10/542,787 : 

FILED: FEBRUARY 6, 2006 : GROUP ART UNIT: 1793 

FOR: PROCESS OF CATALYTIC : 
CRACKING OF HYDROCARBON 

DECLARATION (37 CFR 1.1 321 

COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 

Now conies who deposes and says that: 

1) I am inventor of the above-identified application; 

2) In received the from . 

3) Since I have been employed by Idemitsu Kosan, CO., Ltd where I have been 

employed as a researcher engaged in the study of . 

4) I have read and understand the Official Action from the U. S. Patent Office dated 
July 16, 2009. 

5) That in order to present aspects of fluidized catalyst bed technology that are 
pertinent to the process for producing light hydrocarbons of the present invention, I have 
attached a copy of several pages of text from the book identified as: 

which discusses aspects of fluidized catalyst bed technology. English language translations 
of portions of the text of the book at page 377, lines 18-19 and lines 22-30; page 377, last line 



Application No. 10/542,787 
Reply to Office Action of 

to page 378, line 3 and page 419, lines 7-13. The translations make it clear that fluidized 
catalyst bed technology is distinct from fixed bed catalyst technology and that because of its 
distinctness, the mo types of catalyst bed technology can not be viewed as functionally 
equivalent procedures. A detailed discussion of the differences is provided in the response 
that was filed on March 30, 2009. 

6) I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine of imprisonment, or both, ucer Section lOOlof Title 18 of the 
United States Ce de and that such willful false statements may jeopradize the validity of the 
application or any patent issued thereon. 

7) Further, deponent saith not. 

Date: 
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English translations of portions of Catalyst Equipment 



A comparison of fluidized bed reaction equipment with fixed bed reaction equipment: 
Page 377, lines 18-19 

— The features of a fluidized bed catalyst discussed above are thought to be advantages of 
such systems. On the other hand, a fluidized bed has the following disadvantages: — 

Page 377, lines 2:2-30 

(2) — The velocity of gas flow through a fluidized bed is restricted in order to maintain 
moderate fluidized conditions. An acceptable range of velocity is not as wide as that of 
fixed bed reaction equipment when treatment conditions are selected that are suitable to 
the rate of reaction that occurs. — 

(3) — As a gas flows through the fluidized bed, a significant portion of the gas "blows 
through" the fluidized bed in the form of bubbles. Also back mixing occurs and therefore 
the contact efficiency of the gas with the catalyst bed is inferior to that of a fixed bed 
reaction system. In fact, especially when a high reaction efficiency of 50 % or more is 
desired, the difference becomes substantial. — 

(5) — Equipment containing a fluidized bed can not always be used for all kinds of 
catalysts, because certain types of catalysts flocculate when they are fluidized. Such 
flocculat ion can not maintain good fluidized conditions. — 

Page 377, last line to page 378, line 3 

In spite of the fact that many fluidized bed systems have been constructed and have been 
run as FCC equipment, the current situation with fluidized with such equipment is that the 
operation and maintenance of such systems have to done empirically, and that the criteria for the 
design and operation of such systems has not been firmly established. — 

Page 419, line 7 -13 

— The blow of gas through the fluidized bed and the back mixing of gas in the fluidized 



bed, and the degrees thereof depend on the supply opening structure, the kinds of fluidized 
powders (the diameters and densities of the bed particles), the diameters of the equipment, fluid 
velocity and the height of the fluidized bed equipment are all factors which must be taken 
account of in fluidized bed operations. In fact, performance level of fluidized bed equipment is 
less than that of fixed bed systems. The results of examples using small size fluidized beds are 
illustrated in Figs 6.7 and 6.8. As shown, the result of using fluidized beds is that fluidized bed 
systems are much inferior to fixed bed systems, which approximate piston flow, and 
substantially less than that of the case when the bed inside is postulated as a complete mixing. — 
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